Posttranslational modifications of the KI-67 protein coincide with two major checkpoints during mitosis.
Ki-67 is a nuclear protein present in all proliferating cells that are in the active part of the cell division, but not in resting cells. This feature is extensively used in tumor diagnostics to estimate the growth fraction of a given cell population. We now demonstrate that the spatial and temporal regulation of the Ki-67 protein during the cell cycle is associated with mitosis-specific phosphorylation. These posttranslational modifications of the Ki-67 protein are accompanied by a characteristic redistribution of the protein from the interior of the nucleus to the periphery of the condensed chromosomes and vice versa. Phosphorylation could be suppressed by activating cell-cycle checkpoints that control the entry into mitosis through the activity of the cyclin B/cdc2 complex. In vitro experiments confirm that the presence of the cdc2 kinase and its regulatory subunit cyclin B is required for the phosphorylation of the Ki-67 protein. We further demonstrated that the Ki-67 protein is a new member of the family of MPM-2 reactive phosphoproteins, which includes both structural and functional proteins that are necessary for the control and timing of mitosis. Phosphorylation and dephosphorylation of the Ki-67 protein are therefore controlled by key regulatory structures of the cell cycle and occur at two hallmark events within the cell cycle: the breakdown and the reorganization of the nucleus during mitosis.